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(57) Abstract: 

PURPOSE: To obtain a method for forming a bump on 
layered electronic parts easily and positively without 
changing a conventional bump-manufacturing process 
greatly. 

CONSTITUTION: A ceramic sheet 5 where, an external 
electrode 6 of a metal without any wetting property for 
solder is printed at both edges is stacked oh a ceramic 
sheet 3 and the outermost layer of an internal electrode 
4 and the entire part is calcined. Thin, a lower 
electrode 12 is connected to the external electrode 6 
for interlocking to the internal electrode 4 and at the 
same time a bump electrode 11 with wetting property for 
solder is printed at the external electrode 6 while 
being matched to the bump-mounting position and then 
bump is piled up on the bump electrode 11, thus forming 
a bump 10. 

• 

COPYRIGHT: (C)1994,JPO&Japio 




-1- 



*• • ? 



I 



(19)B*B*WW (JP) 



«2) & HI 4$ f* (A) 



#§1^6-29143 

(43)&I8 9 ¥Sc*6¥(1994)2 ^4 0 



(51)Inta/ 
HO 1 G 



4/12 
1/14 
4/30 



3 5 2 

C 

3 11 E 



9174-5E 
8019-5E 



F I 



(21)fcHSi#^ 



(22)tt@B 



#K¥4-204526 



¥/£4^(1992) 7/17 B 



OUtimX 000006231 

wscm^^ziT m 26#io^ 
scffi^rascTU^»=T e26#io^ 

(74)f*31A #Ji± !M§ 



(57) 

SSSffi 6 $ BWJLfciz ^ S v 2 V 5 ^ y * S" 




—229— 



' ,-. . . ' ■ • " ■ ... \ ... . ■ ... 



(2) 

1 

[Bf *E 1 3 SUBft^&O JtWfc Z> WST®cow*8 

rnxm 2 ] nxm i iceboat® m^esa^fts^i 

[0 0 0 13 

men-re. 

[0 00 2] 

CO 0 0 3] ««£R«#£«»bTft*«» 

[0 0 0 4] #L<«> W»3>5*>tJ-<0Mflraa^ * 

T* E tC/t>:/$Ktt * <fc 5 L/TV^. 
[0 0 0 5] 

* » 

s»e-fcJMffcHtDfl"Wfc:<<ftsc:i*t*o&.' 



4MR¥6-2 9 14 3 
[0 0 0 61'lt, «Wfc*«*K»t*«toDfc^*- 

6ftTv>s#. coxjv-*- jwct>»j£k:«, 

[0 0 0 7] aMBHtt, fiE*0!>«H««BftCDA>^» 

* c i * § wtt *• 

[0 0 0 8] 

ot 9 s y > h tiTSAo^inicMn. * 
^rssmffi k: a > ^«ntt & at fut&m £ A > 73* o #*t 

>^€SS 0 A*>y J: 3 \z LfcOT**. 

[00093 

-*z\z*>®&\zi : T*>zLZi&'v&, a>o*MMM«:n>:/ 

[0 0 103 

[0 0 1 13 011:3 >^>1f 2 <&3«ffl*5fcTB3&7K 
S v 9 b 3 tt, ^ >®/t y A© J: 3 ^:R«^-fe 

jc-t^^^ir^— H3icHifti$nx -^n-fnoeffimc 

[0 0 1 23 ±.55.yt7is-b3iift&m& 



230— 



• -r • 

» » 



— x. 



"I 1 11 -■ 

t 



■ 



f 



(3) 



4$BU¥6-2 9 143 



10 0 13] C<D^®t8ffi6C0^ffiklEI2k:^T 
6fcH«W«5. A>7 r «ffil lCDSJBlffcL A>yiC^U 

0*H3fcjR*-*5te4*>w»flrra. 04i:n>f> 

* 2 1 0**U"C*«2 0±fcJRD#**fcttJB 

[0 0 14] Lfc^T, ***«|CD»«»8fcJ;n 
fcfc A >;/ 1 0 &Sfc 0 tttt**1*g&«« 6 tffm RtX^ 

tooi5] m. *&mm-c\zk&im6&?>#XT 
ott)«kK /t>ymai lMM^xoMic 

Tt>ck^. 30 
[0 0 16] Efc, *^Wtt3>^>-t^CJS«&-r, 



[0 0 17] 

®<4o»v>t>oicr^, /t>:/£§|&^>$6^fc:Bi g fl- 
its cfcj&tTS, U^fe€l!3feOA>^^fcffl^fc^is 

[HI] *«§lJC^^SA>^^^«^Si^T'53 
>^ >tf<Z>#««*«0Ti& * . 
[0 2] *5gW(c^^/N*>y<o^riSA-tt^KW*r*n 

[03] *^^^5a>f>1i-o«T»5o . 
[124] *%^^^^a>?>lf$S«Jilc^0«"tf 



2 
3 
4 

5 "fe55 y £5/— h 

6 >ffifB« 

i o . A>:/ 
1 1 ;t>^effi 



[0i] 



[02] 





[03] 




[04] 




—231— 



JP 06-029143 A 



(11) Publication number : 06-029143 (51) Int. CI. H01G 4/12 

(43) Date of publication of application : 04.02.1994 H01G 1/14 

H01G 4/30 

(21) Application number : 04-204526 (71) Applicant :MURATA MFG CO LTD 

(22) Date of filing : 07.07.1992 (72) Inventor : SARUTA SADAKICHI 



(54) METHOD FOR FORMING BUMP OF LAYERED ELECTRONIC PARTS 
(57) Abstract : 

PURPOSE: To obtain a method for forming a bump on layered electronic parts easily 
and positively without changing a conventional bump -manufacturing process 
greatly. 

CONSTITUTION: A ceramic sheet 5 where an external electrode 6 of a metal without 
any wetting property for solder is printed at both edges is stacked on a ceramic 
sheet 3 and the outermost layer of an internal electrode 4 and the entire part is 
calcined. Thin, a lower electrode 12 is connected to the external electrode 6 for 
interlocking to the internal electrode 4 and at the same time a bump electrode 11 
with wetting property for solder is printed at the external electrode 6 while . 
being matched to the bump -mounting position and then bump is piled up on the bump 
electrode 11, thus forming a bump 10. 
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CLAIMS 



[Claim(s)] .; 
[Claim l]The bump formation approach of the laminating electronic parts 
characterized by to apply few metals of pewter wettability to the both ends of 
the top face of laminating electronic parts, or an inferior surface of tongue, to 
calcinate this, to form in an external electrode, to give the pewter which 
applied the good metal of pewter wettability to the bump installation location, 
and fused it to said external electrode, to make a pewter adhere to said bump 
installation location, and to form a bump on the external electrode concerned at 
laminating electronic parts. 

[Claim 2] The bump formation approach of the multilayer capacitor carried out to 
connecting a lower electrode and an external electrode concerned while it is a 
multilayer capacitor, and laminating electronic parts according to claim 1 
prepare a lower electrode in the side face of the multilayer capacitor concerned 
and connect the internal electrode of the multilayer capacitor concerned to one. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the formation approach of the 
bump in the case of attaching a bump in laminating electronic parts, such as a 
multilayer capacitor. 
[0002] 

[Description of the Prior Art] In recent years, a miniaturization of an electronic 
instrument is desired and operation of the high density assembly incorporated [. 
whether much electronic parts are made in the substrate of a fixed area with 
miniaturizing the electronic parts used for the interior, in order to attain the 
miniaturization of the electronic instrument, and. ] has been desired. The . 
mounting arrangement of electronic parts using the bump as one method of 
realizing high density assembly of such electronic parts is known. 

[0003] For example, when forming a bump in the multilayer capacitor which comes to 
carry out the laminating of an electrode and the dielectric, while attaching a 
metal in the both-ends side which the internal electrode exposed and connecting 
each internal electrode, he extends this metal on the inferior surface of tongue 
of this multilayer . capacitor, and. was trying to prepare a bump there. 

[0004]Ag/Pb etc. can be burned first, a lower electrode is made, nickel etc. is 
attached by plating on the lower electrode, and a bipolar electrode is prepared 
in the both-sides side of a multilayer capacitor, and a pewter is plated further, 
and he forms an external electrode, and was trying to prepare a bump there in 
detail. 

[0005] 

[Problem(s) to be Solved by the Invention] Thus , in the usual case, since the 
metal had to be attached in the end face and inferior surface of tongue, and -top 
face of a capacitor, where an end face is turned downward in the metal to which 
melting of the capacitor was carried out, it put in and had gone until the metal 
adhered to the inferior surface of tongue of a capacitor. Therefore, when a 
capacitor was pulled up, and the metal adhering to the perimeter of a capacitor 
collected caudad with a self -weight, and the front face of the formed electrode 
inclined from it being round with surface tension to the inferior surface of 
tongue of a capacitor and it attached a bump in this external electrode, it might 
very be hard coming to attach. And in order to form a bump, the resist for an 
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insulation had to be applied to parts other than a bump installation location, 
and time and effort was taken, and in addition, it was hard to treat from the 
magnitude of the capacitor itself being very small, and the cost concerning 
manufacture was going up. 

[0006] Furthermore, although that to which a through hole is formed in and .each 
internal electrode is connected was also known instead of preparing a metal in a 
side face, after carrying out a laminating, the hole which pierces through each 
electrode with a drill etc. was prepared, the metal had to be applied to the 
inside of this hole and there was a problem that manufacture took time and effort 
in formation of this through hole. 

[0007] This invention can utilize this, without performing large modification to 
the bump formation stroke of the conventional laminating electronic parts, and 
aims at offering the approach of moreover a bump forming in laminating electronic 
parts easily and certainly. 

[0008] 

[Means for Solving the Problem] So, in this invention, in order to solve the 
above-mentioned technical problem, the metal which does not have wettability to a 
pewter is printed to the both ends of a ceramic sheet in front of the laminating, 
and after carrying out the laminating of an internal electrode and the ceramic 
sheet one by one, the laminating of this ceramic sheet is carried out to the 
outside surface of electronic parts. This ceramic sheet is calcinated with an 
internal electrode after that, and the external electrode by baking of the metal 
printed to the outside surface of laminating electronic parts is formed. Next, 
the metal which equipped with pewter wettability the external electrode which 
carried out in this way and was formed is printed in a bump installation part, a 
bump electrode is prepared, a pewter is dished up to this bump electrode, and the 
bump was formed. In addition, an internal electrode and an external electrode are 
connected electrically separately. 

[0009] 

[Function] After baking can be performed easily also for a front face being evenly 
formed, since an external electrode is applied to the front face of a ceramic 
sheet by direct printing etc., is calcinated and it is formed, and printing the 
electrode for bumps on the front face, and since an external electrode does not 
have wettability to a bump, the pewter for bumps can dish it up only to a bump 
electrode, and it can form a bump simply and. certainly. 

[0010] 

[Example] Hereafter, the example of the formation approach of the bump concerning 
this invention is explained using a drawing. 

[0011] The decomposition assembly Fig. of a capacitor 2 is shown in drawing 1. (In 
drawing, the bottom of explanation convenience being very best, is made reverse.) 
The ceramic sheet 3 consists of a dielectric ceramic like barium titanate, and 
the internal electrode 4 is formed in the front face of this ceramic sheet 3. It 
is what printed the metal of a silver system or a copper system, an internal 
electrode 4 is printed by the ceramic sheet 3 by turns for every electrode, and 
is extended at the different edge for every electrode, and if it carries out the 
laminating of the ceramic sheet 3, the edge of an internal electrode 4 will 
expose it to the end face of a capacitor 2. The laminating of these ceramic sheet 
3 and the internal electrode 4 is carried out one by one, and the ceramic sheet 5 
which applied the tungsten 7 to both ends by printing is laid on top of the 
lowest layer. 

[0012] In this way, if the whole is calcinated after carrying out the laminating 
of the ceramic sheet 3, an internal electrode 4, and the ceramic sheet 5, while a 
capacitor 2 is formed, the external electrode 6 which does not have wettability 
to the pewter which consists of a tungsten 7 will be formed in the both ends of 
the ceramic sheet 5 . 

[0013] next, on the front face of this external electrode 6, as shown in drawing 
2, it prints the bump electrode 11 two places at a time to the external electrode 
6 of each both ends. Printing of the bump electrode 11 uses the silver which has 
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wettability to a pewter. And further, it is made to connect with each near 
external electrode 6, and the lower electrode 12 is attached in the both sides of 
a capacitor 2, respectively. This lower electrode 12 does not ask especially a 
metaled class that what is necessary is just to have conductivity. Next, a pewter 
is dished up to this bump electrode 11, and a bump 10 is formed four places, as 
shown in drawing 3 . The condition of having attached the capacitor 2 on the 
substrate 20 through the bump 10 at drawing 4 is shown. 

[0014] Therefore, since according to the formation approach of this example a 
front face can be made flat since the external electrode 6 which attaches a bump 
10 is formed of printing and subsequent baking, and it moreover does not have 
wettability to a pewter, it is not necessary to newly apply a resist, and a bump 
can be formed in a capacitor 2 easily and certainly, without making conventional 
bump installation equipment change sharply. 

[0015] In addition, although the external electrode 6 was formed with the tungsten 
7 in this example, chromium etc. may be other metals in this invention that the 
external electrode 6 should not just have wettability to a pewter. Moreover, 
although the bump electrode 11 was formed by printing using silver, that, there 
should just be wettability to a pewter, this may be the alloy of others, gold, 
copper, silver, and lead etc., and may perform means forming by other approaches, 
such as vacuum evaporation©, similarly. [ silver ] 

[0016] Furthermore, if this invention is electronic parts manufactured not only by 
the capacitor but by the multilayer substrate equivalence layer, it is applicable 
as the formation approach in the case of attaching a bump in the front face . 

[0017] 

[Effect of the Invention] As stated above, according to the bump formation 
approach of this invention, the metal which does not have pewter wettability in 
the ceramic sheet which hits the outside surface of laminating components before 
baking is printed. Since it decided to form this metal in the high external 
electrode of smoothness by baking, to print the electrode of bump installation 
with the good metal of pewter wettability to this external electrode, and to 
attach a bump in this bump electrodeThe bump clamp face is made to the high thing 
of smoothness, and a bump can be attached easily and certainly, and it can use, 
without changing sharply the equipment moreover used for the conventional bump 
formation, and the effective bump formation approach that mass -product ion nature 
is very high can be offered. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view explaining the formation 
approach of the bump concerning this invention of a capacitor. 
[Drawing 2] It is the decomposition perspective view explaining the formation 
approach of the bump concerning this invention of a capacitor. 

[Drawing 3] It is the perspective view of the capacitor concerning this invention. 

[Drawing 4] It is the front view showing the condition of having attached the 
capacitor concerning this invention on the substrate. 
[Description of Notations] 

2 Capacitor 

3 Ceramic Sheet 

4 Internal Electrode 

5 Ceramic Sheet 

6 External Electrode 

1 0 Bump 

11 Bump Electrode 
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DRAWINGS 



[Drawing 1] 
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[Drawing 4] 
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